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Cross Reference to Related Applications 
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entitled "Lamp Module and Back Light Device Having the Same", filed July 31, 2002. 

Field of Invention 

The present invention generally relates to a lamp module and a back light device 
having the lamp module, and more particularly, to a lamp module used in a direct type back 
light device. 

Background of the Invention 

It has been difficult to miniaturize the volume arid the weight of conventional 
cathode ray tube (CRT) devices, and therefore liquid crystal display (LCD) devices 
characterized by compact size and excellent image qualities have gradually taken the place 
of CRT devices. Different from the CRT devices, the LCD device itself does not emit light. 
A back light source is required in an LCD device to emit hghts. 

Usually, the back light devices are generally classified into two types: an edge type 
and a direct type. The edge type back light device includes a lamp typically arranged on an 
edge side of the LCD device, a light guide plate disposed on a side surface of the lamp, a 
diffusion film disposed on top of the light guide plate, and a reflection plate disposed on 
bottom of the light guide plate. The light guide plate scatters rays irradiating from the lamp 
so that rays are uniformly incident into the diffusion film. The reflection plate reflects rays 
back to the diffusion plate so that most of the rays from the lamp aie uniformly incident to 
the LCD panel by the diffusion plate. 
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Comparatively, the direct type back light device does not require a light guide plate. 
Linear light is directed to the display area from a Ught source via a diffusion plate and a 
reflection plate. Therefore, the direct type back light device is widely used in large sized 
LCD devices because it has high light transmission and does not have a limitation in the size 
of the display area. 

In a conventional direct type back light device, each lamp is individually disposed on 
the frame or the reflection plate directly. These lamps are.unable to be firmly positioned and 
secured, which results in leakage light or leakage currents, and more seriously, in damage of 
cables of power. Moreover, arranging the lamps directly on the frame complicates the 
disassembly procedure of the back light device when it needs repair. The replacement of 
individual lamp is generally performed in a clean room to reduce contaminations because of 
the complicated procedure. For example, when a lamp of the conventional back light device 
used in a LCD television needs to be replaced, the entire back light device has to be 
disassembled in a clean room, which makes on-site replacement impossible and delays the 
repair. 

Therefore, there is a need to provide a back light module used in a back light device 
to simplify the assembly procedure and reduce the cost of assembly. 

Summary of the Invention 

It is one aspect of the present invention to provide a lamp module and a back light 
device having the lamp module that reduces the cost of assembly and simplifies the 
assembly procedure by using a resilient holder to arrange a lamp tube on a support unit. 

It is another aspect of the present invention to provide a lamp module for a back light 
device. The lamp module provides a support unit, which can dissipate heat and support 
different numbers of lamp tubes based on a variety of design needs. 
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It is a further aspect of the present invention to provide a lamp module for use with a 
back Ught device of a liquid crystal display apparatus. Several lamp tubes are assembled 
into a module. When certain lamp tubes need to be replaced, on-site replacement of the 
lainp module is performed without delay of the repair time caused by carrying the back light 
device to a clean room environment for changing lamp tubes. 

In one embodiment of the present invention, a lamp module includes a resilient 
holder, a lamp tube, and a support unit. The resilient holder has an accommodation portion, 
such as a cavity, which is provided to accommodate one end of the lamp tube. The support 
unit has a reception portion, such as a groove, which is provided to engage with the resilient 
holder. The resilient holder further includes a plug portion, a &st clamp portion aiid a 
second clamp portion. The plug portion is arranged between the first and second clamp 
portions, and used to engage with the reception portion of the support unit. 

When the resilient holder engages with the support unit, the plug portion is 
constrained by the first and second clamp portions. The first clamp portion has a thickness 
larger than that of the plug portion. Further, a ditch is positioned on one side of the support 
unit in order to dissipate heat. The lamp module further includes a heat conductive element 
disposed in the ditch to dissipate heat. 

Brief Description of the Drawings 

The foregoing aspects and many of the attendant advantages of this invention will 
become more readily appreciated as the same becomes better understood by reference to the 
following detailed description, when taken in conjunction with the accompanying drawings, 
wherein: 

Fig. 1 A illustrates an explosive diagram of a lamp module of the present invention; 
Fig. IB illustrates an enlarged diagram of a resilient holder of Fig. 1 A; 
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[0016] Fig. IC illustrates an enlarged diagram of a support unit of Fig. lA; 

[0017] Fig. ID illustrates a conductive element disposed on the support unit of Fig. 1 A; 

[0018] Fig. 2 illustrates a lamp module in one embodiment of the present invention; and 

[0019] Fig. 3 illustrates a back light device of the present invention. 

Detailed Description 

[0020] The present invention discloses a lamp module for use with a back hght device of a 

flat monitor. The lamp module is modulized to simplify the assembly process so as to 
reduce the cost of assembly. 

[0021] Figs. lA, IB, and IC respectively illustrates an explosive diagram and enlarged 



portions of a lamp module 10 in one embodiment of the present invention. The lamp module 
10 includes a resilient holder 12, a lamp tube 14, and a support unit 16. The resilient holder 
12 has an accommodation portion 120, such as a cavity, which is provided to accommodate 
one end of the lamp tube 12. The support unit 16 has a reception portion 160, such as a 
groove, which is provided to engage with the resilient holder 12. It is noted that in order to 
position the lamp tube 14, the size of the accommodation portion 120 of the resilient holder 
12 is varied according to the outer diameter of the lamp tube 14. For example, when the 
outer diameter of the lamp tube 14 is (0±d), the inner diameter of the accommodation 

portion 120 of the resilient holder is (0-d), so that the lamp tube 14 can be securely 

accommodated in the accommodation portion 120 of the resilient holder 12. Further, the 
leakage light or leakage current caused by the shift of the lamp tube 14 is inhibited. 
[0022] As shown in Fig. IB, the resilient holder 12 further includes a plug portion 122, a 

first clamp portion 124, and a second clamp portion 126. The plug portion 122 is arranged 
between the first and second clamp portions 124 and 126. In this embodiment, the resilient 
holder 12 is in a U shape. The first and second clamp portions (124 and 126) have a larger 
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outer diameter than that of the plug portion 122. Therefore, the plug portion 122 is shaped 
like a recess between the first and second clamp portions 124 and 126. When the resilient 
holder 12 engages with the support unit 16, the plug portion 122 is constrained by the first 
and second clamp portions 124 and 126. 

[0023] The shape and the size of the plug portion 122 are varied according to the reception 

portion 160 so that the plug portion 122 is closely in contact with the rim 164 of the 
reception portion 160. The reception portion 160 can be a groove 160. For example, the 
width Wi22 and a thickness Tn? of the plug portion 122 are varied according to the width 
Wi6o and thickness Tieo of the groove 160. When the width W122 and thickness T122 
respectively and substantially equal to the width Wieo and thickness T160, the plug portion 
122 tightly engages with the groove 160. The first and second clamp portions 124 and 126 
contacting the support unit 16 enhance the engagement, and therefore the plug portion 122 is 
restricted. Furthermore, the first clamp portion 124, which has a thickness T124 larger than 
the thickness T122 of the plug portion 122, provides a clamp force with respect to the 
stationary function provided by the second clamp portion 126. Moreover, to enhance the 
strength of the resilient holder 12, the thickness T124 of the first clamp portion 124 is 
preferably about 1 .5 to 2 times larger than the thickness T122 of the plug portion 122. 

[0024] The resilient holder 12 can be made of rubber or any materials as appropriate and 

made by, for example, an injection mold process. The resilient holder 12 further includes a 
channel 128 for allowing a cable (not shown) to pass through it and connects the lamp tube 
14, and therefore the arrangement and connection of the cable are readily achieved. It is 
noted that though the resilient holder 12 is in a U shape in this embodiment, but it is not 
limited to this shape. The lamp tube 14 can be but not limit to, for example, a cold cathode 
fluorescent lamp (CCFL). The type and the shape of the lamp tube 14 are not limited to 
those of the exemplary embodiment. 
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[0025] As shown in Fig, IC, the support unit 16 further includes a ditch 162 in one side that 

is configured to dissipate heat. For example, the heat generated by the lamp tube 14 can be 
dissipated through the ditch 162 to two ends of the support unit 16. As shown in Fig. ID, 
the lamp module 10 further includes a heat conductive element 18 disposed in the ditch 162 
in order to dissipate heat. The heat conductive element 18 can be made of metal, such as 
copper, to dissipate heat generated by the lamp tube 14. It is noted that Fig. ID is illustrated 
to explain the arrangement of the heat conductive element 18 and the support unit 16, and 
therefore the resilient holder 12, which engages with the support unit 16 in practical 
applications, is not illustratively included. Furthermore, the shape of the resilient holder 12 
can be modified with respect to the implement of the heat conductive element 18. For 
example, when the resilient holder 12 engages with the support unit 16, the resilient holder 
12 can have a recess consistent with the ditch 162 to accommodate the heat conductive 
element 18. Generally, the design rule includes: the resilient holder 12 can engage with the 
reception portion 160 but not block the path of ditch 162. 

[0026] Fig. 2 illustrates an assembled view of the lamp module 10, in which several lamp 

tubes 14 are integrated into a module, which can be used in a back light device of an LCD 
monitor. According to different design needs, the number of lamp tubes 14 can be modified 
without re-designing the frame of the back light device. For example, when the number of 
the lamp tubes 14 is modified, accordingly, only modification of the number of the reception 
portion 160 of the support unit 16 or re-arrangement of the lamp tubes 14 is necessary. 

[0027] Fig. 3 illustrates a back light device 300 having the lamp module 10 of the present 

invention. As shown in Fig. 3, lamp tubes 14 are modularly assembled in frame 302 of the 
back light device 300 to provide for efficient repair compared to a conventional back light 
device having lamp tubes 14 fixed on the frame. In other words, when lamp tubes 14 of the 
back light device 300 need to be replaced, on-site replacement of the lamp module 10 is 
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performed without delay of the repair time caused by carrying the back light device 300 
including the frame 302 to a clean room for changing lamp tubes 14. 
[0028] Although specific embodiments have been illustrated and described, it will be 

obvious to those skilled in the art that various modifications may be made without departing 
from what is intended to be limited solely by the appended claims. 
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